Soil Moisture on Soledad Ridge in Santa Rosa Island, Channel Islands National Park by Fong, Carrie et al.
 Background	  
Before	  Santa	  Rosa	  Island	  was	  heavily	  grazed,	  it	  is	  thought	  to	  have	  had	  large	  
stands	  	  of	  island	  oak	  trees,	  Quercus	  tomentella,	  that	  provided	  a	  cri<cal	  source	  
of	  water	  for	  the	  ecosystem	  by	  crea<ng	  a	  “cloud	  forest”.	  	  Wind-­‐borne	  fog	  
collects	  on	  the	  leaves,	  branches,	  and	  twigs	  of	  the	  island	  oaks	  	  and	  other	  na<ve	  
shrubs.	  	  Once	  the	  water	  condenses	  it	  	  drips,	  falls,	  and	  soaks	  into	  the	  soil.	  	  
Introducing	  caEle	  and	  sheep	  has	  damaged	  the	  ecosystem	  and	  nearly	  decimated	  
the	  island	  of	  its	  na<ve	  oaks	  and	  woodland	  plants.	  	  The	  Cloud	  Forest	  Restora<on	  
project	  aims	  to	  restore	  na<ve	  trees	  and	  plants	  on	  Soledad	  Ridge.	  	  Fog	  panels	  
covered	  in	  mesh	  have	  been	  installed	  in	  areas	  on	  the	  ridge	  to	  collect	  fog	  and	  drip	  
water	  down	  into	  the	  soil,	  mimicking	  the	  ability	  of	  na<ve	  shrubs	  and	  trees.	  	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Objec<ves	  
1.   Determine	  if	  the	  fog	  panels	  installed	  make	  the	  soil	  more	  moist	  compared	  to	  areas	  without	  fog	  panels.	  
2.   Determine	  if	  there	  is	  more	  moisture	  at	  5	  cm	  or	  10	  cm	  depths.	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Methods	  
1.   ARer	  selec<ng	  2	  m	  long	  tes<ng	  sites	  in	  Ecological	  Networks	  1	  and	  4,	  lay	  a	  transect	  tape	  down	  along	  
the	  area	  of	  tes<ng.	  	  	  
2.   Use	  PreEy	  Random	  app	  generator	  to	  select	  5	  random	  points	  along	  the	  transect	  tape.	  	  	  
3.   Posi<on	   the	   soil	  moisture	  probe	  5	   cm	  downslope	  when	   tes<ng	  at	   fog	  panels.	   	   In	  waEle	  only	   sites,	  
posi<on	  the	  soil	  moisture	  probe	  5	  cm	  upslope	  of	  the	  waEle.	  
4.   Insert	  the	  probe	  5	  cm	  deep	  into	  the	  ground,	  wait	  1	  minute,	  then	  record	  soil	  moisture	  reading	  on	  data	  
sheet.	  
5.   Insert	   the	   probe	   5	   cm	   further	   into	   the	   ground	   (total	   of	   10	   cm),	   wait	   1	   minute,	   then	   record	   soil	  
moisture	  reading	  on	  data	  sheet.	  
6.   Repeat	  for	  4	  tes<ng	  areas	  and	  repeat	  steps	  for	  mul<ple	  days.	  
	  
	  
	  
	  
	  
	  
Results	  
1.   Fog	  fences	  make	  the	  soil	  weEer	  than	  waEle	  only,	  both	  at	  5	  (4.08	  vs	  1.33)	  and	  10	  (5.99	  
vs	  1.55)	  cm	  depths	  
2.   The	  p-­‐value	  for	  t-­‐test	  of	  5	  and	  10	  cm	  fog	  fences	  is	  3.24263	  x	  10-­‐13	  
3.   Soil	  moisture	   seems	   the	   same	   at	   both	   depths	   for	  waEles	   only	   (1.33	   vs	   1.55),	   but	   is	  
moister	  at	  10	  cm	  than	  at	  5	  cm	  (5.99	  vs	  4.08,	  p	  <0.05)	  for	  fog	  fences	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Image	   1.	   	   Coyote	   bush	   with	   fog	   drip	  
puddle	   seeping	   into	   the	   ground	  
encroaching	  on	  the	  road.	  
Image	   2.	   	   Fog	   drip	   collected	  
from	  a	  fog	  panel	  upslope	  of	  a	  
rock	  waEle.	  
Image	   3.	   	   The	   Cloud	   Forest	   Restora<on	   Project	  
takes	   place	   on	   Santa	   Rosa	   Island	   of	   the	   Channel	  
Islands	   Na<onal	   park.	   	   Researchers,	   fellows,	  
volunteers,	  and	  visitors	  take	  a	  2-­‐4	  hour	  boat	  ride	  
to	  get	  to	  the	  island.	  
Image	   4.	   	   The	   Cloud	   Forest	   Restora<on	   Project	  
takes	  place	  on	  Soledad	  Ridge,	  which	  is	  labeled	  7	  
on	  the	  map.	   	  The	  project	  site	  is	  7	  miles	  from	  the	  
research	   ﬁeld	   sta<on.	   	   The	   drive	   takes	   45	  
minutes	  because	  of	  the	  twisty	  and	  rocky	  roads.	  
Image	  5.	  	  The	  Cloud	  Forest	  Restora<on	  Project	  
is	   tes<ng	   4	   diﬀerent	   ecological	   networks	  
circled	   in	   red.	   	   Yellow	   rectangles	   are	  
experimental	   plots	  within	   the	  network.	   	   The	  
area	  of	  focus	  for	  this	  study	  occurs	  in	  networks	  
1	  and	  4.	  
Image	   8.	   	   WaEle	   only	   test	   site	   in	  
ecological	  network	  4.	  	  
Image	   7.	   	   WaEle	   and	   fog	   panel	   test	   site	   in	  
ecological	  network	  1.	  	  Image	  6.	  	  Fellows	  installing	  fog	  panels	  by	  waEles.	  	  WaEles	  are	  coconut	  ﬁber	  rolls	  that	  aid	  in	  erosion	  control.	  	  
The	  Cloud	  Forest	  Restora<on	  Project	  wants	  to	  install	  panels	  at	  all	  waEles	  if	  they	  are	  proven	  to	  be	  eﬀec<ve.	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Conclusion	  
Greater	  moisture	  at	  deeper	  depths	  for	  fog	  fences	  suggests	  that	  fog	  moisture	  input	  is	  not	  
just	  superﬁcial	  at	  the	  surface	  where	  it	  can	  evaporate	  away	  quickly,	  but	  that	  the	  moisture	  
gets	  down	  to	  where	  it	  can	  keep	  the	  soil	  more	  consistently	  moist	  which	  is	  beEer	  for	  plant	  
survival	  and	  growth.	  	  Na<ve	  plants	  should	  be	  planted	  next	  to	  fog	  fences	  to	  receive	  more	  
water.	   	  Long-­‐term	  monitoring	  of	  plant	  survivorship	  at	  fog	  fences	  should	  be	  inves<gated	  
to	  see	  the	  impact	  fog	  fences	  have	  on	  re-­‐vegeta<ng	  Soledad	  Ridge.	  
Image	   9.	   	   Laying	   down	   transect	   tape	  
along	  a	  fog	  fence	  in	  ecological	  network	  4.	  	  
Image	   10.	   	   Soil	  
moisture	  reading	  of	  2	  
at	  5	  cm	  depth.	  
Image	   8 .	   	   S o i l	  
moisture	  reading	  of	  6	  
at	  10	  cm	  depth.	  
Figure	  1.	  	  Bar	  graph	  of	  mean	  soil	  moisture	  of	  fog	  fences	  and	  waEles	  at	  ecological	  networks	  1	  and	  
4	  with	  standard	  devia<ons.	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